Abstract: Ipomoea staphylina plant ethanolic extract was subjected to preliminary qualitative phytochemical and quantitative GC-MS analysis with analyzing its antibacterial activity by the standard method. The preliminary qualitative phytochemical analysis is done by standard procedure and quantitative GCMS analysis is done by subjecting it to GC Model: Thermo Trace GC Ultra model instrument. Antibacterial activity is done by the standard agar well diffusion method. Preliminary qualitative phytochemical analysis for pet ether and chloroform extract confirms for fewer phytochemicals but ethanolic extract confirms for the presence of alkaloids, saponins, flavonoids, steroids, glycosides, phenols and sterols. GC-MS analysis of I. staphylina ethanolic leaf extract confirms the presence of 79 compounds, out of these 24 compounds were unknown and 55 compounds were known for its medicinal properties. The antibacterial experiment revealed that I. staphylina plant ethanolic extract has appreciable antibacterial activity in all tested concentrations against selected bacterial pathogens but comparably less with the standard ciprofloxacin used but pet ether and chloroform extract showed negligible antibacterial activity. I. staphylina plant could be exploited as a valuable source of antibacterial agent enriching with known antibacterial compounds.
INTRODUCTION
Ipomoea staphylina Roem & Schult. is a climber plant grows near water resources and distributed throughout India, China, and Sri Lanka Deciduous forests. Leaves were stout stragglers. 15 × 10 cm dimension, broadly ovate, base cordate, apex acute, membranous, nerves oblique; petiole 6.5 cm. Flower is Panicle of cymes axillary, to 15 cm; pedicels 0.5-1.0 cm; bracts minute; outer sepals 5 × 4 mm, oblong, obtuse, inner obovate with hyaline margins, 6 × 5 mm; corolla 2 cm long, shallowly 5-lobed, funnel-shaped, pink; stamens 5, included, base dilated, hairy, filaments 7-8 mm; anthers 3 mm; ovary 2 mm; style 1.5 cm, stigma 2, globose. In axillary or subterminal panicles; white with a purple throat. Flowering from December-March. Fruit is subglobose capsule; seeds oblong, subtrigonous, hairy at top. Fruiting is from January-April. 
Traditional Uses
The plant I. staphylina has been used in different systems of traditional medication for the treatment of diseases and ailments of human beings. It has been reported for its analgesic (Nagariya et al. 2010) , antiinflammatory (Kirtikar & Basu 1999 , Sarvalingam et al. 2011 , anti-diarrheal, gastro protective properties (Suresh et al. 2011) .
In Tamil Nadu Kanikkars tribal people of Tirunelveli District, used I. staphylina leaf latex to cure foot crack (Muralidharan et al. 2012) , in Coimbatore, Tamil Nadu Irulas and Palliyars tribes were eaten the plant leaves in raw and roots were used as an antidote for snake-bite (Balasubramanian et al. 1997 , Arinathan et al. 2007 , Sarvalingam et al. 2014 , root tubers were rich with starch were eaten in raw (Mohan & Kalidass 2010) , Valaiyans tribes of Karandamalai, Dindigul District, Tamil Nadu Ipomea plant leaves were boiled and made decoction used in the treatment of stomach disorders (Kottaimuthu 2008) , In Andhra Pradesh, the tribes called Chenchus used the plant leaves in the treatment of piles (Kumar & Pullaiah 1999) .
I. staphylina is used as purgative, dyspepsia, anthelmintic, bronchitis (Savitramma et al. 2015) and the I. staphylina is used for respiratory disorders (Reddy et al. 2013) . A literature review reveals anti-inflammatory activity (Firdous & Koneri 2012a,b) , 5-lipoxygenase, α-glucosidase and α-amylase inhibitory activity of I. staphylina. Analgesic activity of water and the methanolic extract of I. staphylina was also reported against acetic acid-induced writhing test (Kumar et al. 2013) . Some report proved that I. staphylina has anti-ulcer properties (Banerjee & Firdous 2015) , Antidiabetic properties (Firdous & Singh 2016), Hepatoprotective and nephroprotective properties (Bag & Mumtaz 2013) .
Scientific work done
It has been reported as a analgesic (Nagariya et al. 2010 , Kumar et al. 2013 , anti-inflammatory (Kirtikar & Basu 1999 , Sarvalingam et al. 2011 Firdous & Koneri 2012a,b) , anti-diarrheal, gastroprotective effect (Suresh et al. 2011 ), anti-ulcer properties (Banerjee & Firdous 2015 , Antidiabetic properties (Firdous & Singh 2016), α-amylase inhibitory activity (Kumar et al. 2013 ), antioxidant (Firdous & Singh 2016 , Hepatoprotective and nephroprotective activity (Bag & Mumtaz 2013) . Bioactive chemical constituents like Sitosteryl-3-O-β-Dglucoside and chiro deoxy inositol were reported from the leaves of I. staphylina (Reddy et al. 2013) .
The aim of the research topic is to evaluate the antibacterial properties along with the confirmation of phytoconstituents present in it by preliminary qualitative phytochemical and quantitatve GC-MS analysis.
MATERIALS AND METHODS

Plant collection and authentication
The plant materials were collected from 13.367190° N, 77.101176° E, near Tomlinson church, Tumkur District, Karnataka in January 2018. The plant was authenticated by Dr. Y. N. Seetharam, Tumkur University and the voucher specimen was conserved under the reference number TU/BD/PMS/001 (Fig. 2) . 
Plant preparation and extraction
The plant samples were dried in shade for 20 to 25 days, mechanically powdered and subjected to Soxhlet extraction using petroleum ether, chloroform and ethanol (De-Castro & Ayuso 1998) The crude extracts were stored at 4 C in air-tight plastic containers.
Preliminary phytochemical screening
Soxhlet extracted solvent crude extracts were screened for the presence of tannins, alkaloids, saponin, glycosides, flavonoids, steroids/sterols and phenols using standard methods (Harborne 1998 , Ajaiyeoba 2000 . Each extract was subjected to phytochemical investigation, to study the presence of the following constituents viz., Alkaloid, Flavonoids, Glycosides, Saponin, Steroids, Tannins and Phenols.
GC-MS analysis
Plant extracts were subjected to Gas Chromatography and mass spectroscopy (GC-MS) obtained spectra was analyzed. GC Model: Thermo Trace GC Ultra, MS Model: Thermo DSQ II, Ionization: Electron Impact Ionisation (EI), Chemical Ionisation (CI), Mass Range: 1 -1074 m z -1 . The column used is HP-5MS UI (crosslinked 5% methyl phenyl Silox) capillary column (30 m × 0.25 mm) and the film thickness is 0 25 μm The oven temperature was increased from 50-200 °C at a rate of 10ºC min -1 . Then, continued 200-300 °C at rate 30 °C min -1 . Then post run for 10 minutes in 300°C. Pure helium gas was used as the carrier gas with flow rate of 1 mL min -1 . Injector and detector temperatures were 250°C. GC-MS was done by injecting 1 μL of sample (0 1 % in absolute methanol). iii. Preparation of media: Nutrient agar was prepared by adding 3 gm. of beef extract, 5gm of sodium chloride, 15 gm agar was dissolved in 1000 ml of distilled water, pH of the solution was adjusted to 7.4 and then sterilized for 15 min at 15 lbs. pressure in an autoclave.
Antibacterial activity
iv. Preparation of subcultures: One day prior to the experiment, the microorganisms were inoculated into the sterilized tubes containing nutrient broth and incubated at 35ºC for 24 hrs.
v. Sterilization of media and glassware: The media used in the present study is nutrient agar and nutrient broth, were sterilized in the conical flask of the suitable capacity of autoclaving at 15 lbs.
vi. Standard drug: Antibacterial drug Ciprofloxacin (1 mg ml -1 of sterile distilled water) were used as a standard antibiotic to compare with the plant crude extracts.
vii. Preparation of bacterial cultures:
The test pathogenic bacteria were aseptically inoculated in sterile test tubes using nutrient broth and incubated at 37ºC for 24 hours. The plant crude extracts were diluted with 10% DMSO make it to desired concentrations of 12.5, 25, 50 and 100 mg ml -1 respectively. The drug Ciprofloxacin was used as a standard antibiotic (1 mg ml -1 of sterile distilled water) to compare with the plant crude extracts. Nutrient agar plates were uniformly swabbed with respected bacterial strains cultured in nutrient broth. 0.6 cm diameter wells were punched in the inoculated plates using a sterile cork borer. 100 µl of different concentrations of crude extracts and standard (Ciprofloxacin, 1 mg ml -1 of sterile distilled water) and DMSO (10%) were filled into the respectively labeled wells and incubate for 24 hours at 37 º C.
RESULTS
Extracts yield of Ipomoea staphylina leaf
Soxhlet extraction of Ipomoea staphylina leaves (700 grams) with solvents like petroleum ether gives 1.30 grams (3.95%), with chloroform 2.88 grams (8.76%) , and with ethanol 28.69 grams (87.28%). The result shows that the highest yield is obtained in ethanol followed by chloroform and least is petroleum ether (Table 1; Fig.  3 ). 
Preliminary qualitative phytochemical analysis of Ipomoea staphylina leaf extracts
The preliminary phytochemical analysis of Ipomoea staphylina leaf extracts were analyzed results showed that, the analysis of petroleum ether extract reveals the presence of saponins, steroids, glycosides and sterols. The chloroform extracts shows the presence of saponins, steroids, sterols. The ethanolic extract give positive result for alkaloids, saponins, flavonoids, steroids, glycosides, phenols and sterols (Table 2) . 
Quantitative GC-MS analysis of Ipomoea staphylina leaf extracts
Due to the less extract yield and less secondary metabolites present in petroleum ether and chloroform extracts, we took only leaf ethanolic extract of Ipomoea staphylina for Gas chromatography mass spectroscopy (GC-MS) analysis.
GC-MS analysis of I. staphylina ethanolic leaf extract confirms the presence of 79 compounds, out of these 24 compounds were unknown and 55 compounds were known for its medicinal properties, most of them were antimicrobial agents 18 in numbers, followed by 16 food additive and flavoring agents, 15 compounds were antioxidant, 14 compounds have anticancer properties, 14 compounds were Anti-hypercholesterolemic, 12 compounds were anti-inflammatory agents, 6 compounds were cytotoxic, 6 compounds were used in cosmetics and perfumeries, 6 compounds have hepatoprotective properties, 5 compounds have antiviral properties, 5 compounds were analgesic, 4 compounds were insect pheromones, rest of them were Allergenic, Anesthetic, Antimutagenic, Antispasmodic, Choleretic, Dermatitigenic, Fungicide, Herbicide, Laxative, Pesticide, Lipoxygenase-Inhibitor, Pesticide, Tyrosinase Inhibitor, Vermifuge etc. major compound is Dodecanoic acid, 3-hydroxy-(10.41%), followed by 9-Hexadecen-1-ol (9.52%), 9-Octadecen-1-ol (8.56%), Hydroperoxide, 1-ethylbutyl (5.88%) etc. and the least percentage is 3, 3, 7, 11) ] undecan-1-ol (0.06%) ( Table 3 ; Figs. 4-5). Khandaker et al. (2013) 63 0. 4, 6a, 6b, 8a, 11, 11, 4, 4a, 5, 6, 6a, 6b, 7, 8, 8a, 9, 10, 11, 12, 12a, 14, 14a, 
Antibacterial activity of Ipomoea staphylina leaf extracts
Antibacterial activity of Ipomoea staphylina leaf extracts were measured in millimeters and expressed in Mean ± standard error of mean (SEM) and the experiment is triplicated to know the exact concentration value. Petroleum ether extract of I. staphylina leaf showed nil antibacterial activity in all tested concentrations along with the control the standard Ciprofloxacin showed excellent antibacterial activity against all the tested bacterial pathogens. For accurate values the experiment is triplicated and the values were expressed in terms of Mean ± standard error of mean (SEM). The values obtained from the petroleum ether extract were shown in the table 4.
Chloroform extract of I. staphylina leaf showed nil antibacterial activity in all the tested concentrations. The control showed nil activity, the standard Ciprofloxacin showed excellent antibacterial activity against all the tested bacterial pathogens. For accurate values the experiment is triplicated and the values were expressed in terms of Mean ± standard error of mean (SEM). The values obtained from the antibacterial activity of of I. staphylina leaf chloroform extract which is showed in the table 5. Figs. 6 & 8) . The control DMSO shows nil zone and standard ciprofloxacin showed maximum zone of inhibition for all the pathogenic bacteria (Table 6 ; Fig. 7 ).
DISCUSSION
Soxhlet extraction
Soxhlet extraction is a common procedure to extract phytoconstituents which is essential to mankind. The leaf sample (700 grams) of Ipomoea staphylina yields more percentage of extract in ethanol (87.28%) when compared to other solvents like petroleum ether (3.95%) and with chloroform (8.76%) so it is revealed that, the plant leaf sample is having more alcohol soluble extractive than other solvents which is more essential in extraction of good phytoconstituent (Table 1; Fig. 3 ).
Preliminary phytochemical analysis
The preliminary phytochemical analysis of I. staphylina leaf extracts also revealed the presence of more phytoconstituent in the ethanolic extracts like alkaloids, saponins, flavonoids, steroids, glycosides, phenols and sterols when compared to petroleum ether extract which only confirms the presence of soponins, steroids, glycosides and sterols, similarly chloroform extracts confirms only the presence of saponins, steroids, sterols. So, we took only ethanolic extract for Gas Chromatography and Mass Spectroscopic (GC-MS) analysis for confirmation of different constituents (Table 2) .
GC-MS analysis
GC-MS analysis of I. staphylina leaf ethanolic extract was analysed in the instrument GC Model: Thermo Trace GC Ultra, MS Model: Thermo DSQ II, Ionization: Electron Impact Ionisation (EI), Chemical Ionisation (CI), Mass Range: 1 -1074 m/z and obtained spectra was analysed, revealed the presence of 79 compounds in that 24 compounds were unknown and 55 compounds were known for its medicinal properties. Major percentage of compound is Dodecanoic acid, 3-hydroxy-(10.41%) used in the treatment of Fatty Acid Oxidation disorder and it also intermediate of liver fatty acid metabolism (Jones et al. 2000) , followed by 9-Hexadecen-1-ol (9.52%) used as Cosmetics, anti-hair fall agent (PubChem-9-Hexadecen-1-ol/ C 16 H 32 O), 9-Octadecen-1-ol (8.56%), Hydroperoxide, 1-ethylbutyl (5.88%) etc. and the least percentage is 3, 3, 7, 11) ] undecan-1-ol (0.06%). Eighteen compounds were antimicrobial agents such as Butyrolactone; 4H-Pyran-4-one, 2,3 -dihydro -3, 5 -dihydroxy -6-methyl-; 1,2-Benzenediol; 2 Furancarboxaldehyde, 5-(hydroxymethyl)-; 2-Methoxy-4-vinylphenol; 3,4-Altrosan; Caryophyllene; 4-((1E)-3-Hydroxy-1-propenyl)- 3, 7, 11, Oleic Acid; Phytol; 2, 6, 10, 14, 18, 2, 6, 10, 15, 19, 3, 3, 7, 11) ] undecan-1-ol; Squalene; gamma.-Sitosterol; Lupeol; 2-Propenoic acid, 3-(4-hydroxyphenyl)-.
Fourteen compounds was found to have anticancer properties, in that compounds such as Butyrolactone; Caryophyllene; alpha.-Caryophyllene; 3,7,11,15-Tetramethyl-2-hexadecen-1-ol; Oleic acid; 9,12-Octadecadienoic acid (Z,Z)-; 2, 6, 10, 14, 18, 2, 6, 10, 15, 19, Sixteen compounds were used as food additive and flavoring agent such as 2-Furanmethanol; 2-Propanone, 1,3-dihydroxy-; Butyrolactone; 2,4-Dihydroxy-2,5-dimethyl-3(2H)-furan-3-one; Diglycerol; Pentanoic acid, 4-oxo-; 1,2-Benzenediol ; 2-Furancarboxaldehyde, 5-(hydroxymethyl)-; 1,2,3-Propanetriol, monoacetate; 2-Methoxy-4-vinylphenol; Sucrose; Oleic Acid; Hexadecanoic acid, ethyl ester; Octadecanoic acid; Octadecanoic acid, 2,3-dihydroxypropyl ester; 2-Propenoic acid, 3-(4-hydroxyphenyl)-.
Fifteen compounds have antioxidant properties such as 2-Furanmethanol; 4H-Pyran-4 -one, 2,3-dihydro-3,5-dihydroxy-6-methyl-; 1,2-Benzenediol; 2-Methoxy-4-vinylphenol; Caryophyllene; 4-((1E)-3-Hydroxy-1-propenyl)-2-methoxyphenol; Hexadecanoic acid, ethyl ester; 2, 6, 10, 14, 18, 2, 6, 10, 15, 19, ( all-E)-; gamma.-Tocopherol; Vitamin E; beta.-Sitosterol; Campesterol; Squalene; gamma.-Sitosterol; Lupeol.
Twelve compounds have anti-inflammatory properties such as 2-Propenoic acid, 3-(4-hydroxyphenyl)-; Vitamin E; gamma.-Tocopherol; 9,12,15-Octadecatrienoic acid, methyl ester, (Z,Z,Z)-; Phytol; 3,7,11,15-Tetramethyl-2-hexadecen-1-ol; 4-((1E)-3-Hydroxy-1-propenyl) -2-methoxyphenol; alpha -Caryophyllene); Caryophyllene;
2-Methoxy-4-vinylphenol; 4H-Pyran-4-one, 2,3-dihydro-3,5-dihydroxy-6-methyl-; Cyclopentane, 1-acetyl-1,2-epoxy-.
Six compounds have hepatoprotective properties such as Pentanoic acid, 4-oxo-; Caryophyllene; 9,12-Octadecadienoic acid (Z,Z)-; 9,12-Octadecadienoic acid (Z,Z)-, 2,3-dihydroxypropyl ester; gamma.-Tocopherol; Vitamin E.
Five compounds have antiviral properties such as Cyclopentane, 1-acetyl-1,2-epoxy-; Uracil, 1-methyl-; Stigmasterol; Tetrahydro-4H-pyran-4-ol; Octadecanoic acid, 2,3-dihydroxypropyl ester.
Five compounds have analgesic properties such as Caryophyllene; Benzaldehyde, 2-hydroxy-6-methyl-; alpha.-Caryophyllene; 4-((1E)-3-Hydroxy-1-propenyl)-2-methoxyphenol; Vitamin E. (Table 3 ; Figs. 4-5).
Antimicrobial properties
Petroleum ether and chloroform extracts of I. staphylina leaf showed negligible antibacterial activity against tested bacterial pathogen but ethanolic extract of I. staphylina leaf showed appreciable antibacterial activity in all tested concentrations (12.50, 25, 50, 100 mg ml -1 ) which is due to the phytochemical dissolved in it and antibacterial compounds present in it. In 100 mg ml -1 concentration maximum zone of inhibition showed by
Pseudomonas aeruginosa followed by Staphylococcus aureus, Xanthomonas campestris, Salmonella typhi, Klebsiella pneumoniae, Pseudomonas syringae and least was Escherichia coli. All the tested pathogens were belongs to plant and animal pathogens, some of them were opportunistic pathogens. In recent years drug resistance bacterial strains were dangerous threat to human beings and new antibacterial drug synthesis is necessary to get rid these drug resistance bacterial strains so, drug which has multiple pathogenic target and safer to consume is appreciable, in that concern plant origin compounds were safety as well as cost effective. Control DMSO shows nil zone inturn confirm the positive effect of ethanolic extract (Table 4- 
CONCLUSION
After the present investigation, it can be concluded that leaf ethanolic extract of Ipomoea staphylina can act as good antibacterial agents. Because the leaf and bark of the plant tested on different organisms and some of the organisms have controlled in high concentration of plants extract, but few showed negative results, this bioactivity is due to the presence of secondary metabolites in the plants. It is proved that as the concentration of secondary metabolites increases, the bioactivity will also increase. GC-MS analysis of ethanolic extract revealed the presence of 79 compounds in that 55 compounds were known for its medicinal properties, most of them were Antimicrobial agents followed by food additive and flavoring agents, Antioxidant, Anticancer agents, Anti-hypercholesterolemic compounds, Anti-inflammatory agents, Hepatoprotective agents, Antiviral agents, analgesic, Allergenic, Anesthetic, Antimutagenic, Antispasmodic, Choleretic, Dermatitigenic, Fungicide, Herbicide, Laxative, Pesticide, Lipoxygenase-Inhibitor, Pesticide, Tyrosinase Inhibitor, Vermifuge etc.
Ethanolic extracts is very powerful due to the high efficiency attributed to its intermediate polarity leading to the extraction of polar and non-polar compounds. Elemental composition of the plant is tested gives positive results for macro as well as micro nutrients in that plant is rich with iron which is an essential nutrient for the human being.
The overall study on antimicrobial reports that the plant species contains many active compounds which by their synergistic effect may reduce or check the growth of microbial colonies. So, it is finally concluded that leaf ethanolic extract of Ipomoea staphylina can be explored for potential antimicrobial compounds with rich full of phytoconstituents.
